Many postoperative treatment modalities for the transtibial amputee are in current use. A simple gauze dressing is the treatment of choice for many surgeons. Another option is compression therapy using an ace bandage or stump shrinker. A more aggressive approach would include the use of a rigid dressing or an immediate postoperative prosthesis (IPOP). The latter modality, although documented to offer the highest rate of healing, is possibly the least used because of many factors, including lack of familiarity with the treatment, a fear of placing a hard cast on a vascularly compromised limb, and the need to frequently monitor the wound. The traditional IPOP is a nonremovable cylinder cast. When the residual limb needs to be inspected, the cast is cut off using a cast saw. Another cast is then fabricated if the IPOP continues to be used. This article presents a removable IPOP, designed for the diabetic, peripheral vascular disease amputee, that specifically addresses the needs of the surgeon. In addition, the design permits a proactive clinical team approach, enhancing the treatment of the prosthetist and the physical therapist. (J Prosthet Orthot. 2003;15:158 -161.) Key Indexing Terms: Immediate postoperative prosthesis (IPOP), immediate postoperative prosthetic fitting (IPPF), amputation.
T he concept of immediate postoperative prosthetic fittings (IPPF) is not new. In 1893, German surgeon von Bier reported fitting patients with temporary prostheses within days of amputation and allowed them to stand and walk. 1 In 1961, Berlemont 2, 3 reported fitting patients with prostheses immediately after amputation surgery and initiating gait training in 1 to 2 days. In 1971, Burgess 4 reported satisfactory results in 193 lower extremity amputations performed for peripheral arterial insufficiency; by 1978, he and his group had performed more than 1500 consecutive unselected amputations with the IPPF approach. Moore 5 reports a considerable range of healing rates in literature before the use of immediate postoperative prosthesis (IPOP). The primary healing rate ranged from 62 to 75%. With the use of IPOP and amputation level selection by xenon clearance, healing approached 100%. In addition, Moore 5 reports improved rehabilitation rates. Before the use of IPOP, the average rate of prosthetic rehabilitation in the geriatric amputee was 64%. With the use of the IPOP, a 100% prosthetic rehabilitation rate was achieved in unilateral amputees who had been ambulatory before amputation. 5 More recently, in 1987, Wu and Krick 6 reported the use and success of a removable rigid dressing. Although the primary purpose of their design was a non-weight-bearing rigid dressing, many of the principles are the same.
Despite these reported successes, use of the IPOP is not the standard of treatment for postoperative management of the amputee in the 21st century. Surgeons often cite the concern of skin breakdown and the need to inspect the surgical site for proper healing. The patient often lacks sensation and is unable to detect or report excessive pressure or friction caused by the cast. Often, the amputee is a geriatric patient with poor strength, and the potential for rehabilitation is unknown.
Still the overall purpose and results of the IPOP cannot be ignored. An IPOP may:
1. assist in wound healing and residual limb maturation 7 2. minimize postsurgical edema and pain 7 3. provide psychological benefit of early ambulation 7 4. reduce phantom pain and the effects of inactivity through controlled weight bearing and ambulation 7 5. control or prevent knee flexion contracture 6. protect the residual limb from trauma, such as a fall The purpose of this article is to present an easily and quickly fabricated IPOP designed to allow removal for wound inspection. By being removable, the design not only meets the needs of the surgeon but also benefits the entire rehabilitation process. The prosthetist is allowed to make adjustments to accommodate for volume changes and to aid in limb shaping. The physical therapist is allowed to perform strengthening and range of motion exercises to the knee. The result is faster healing and a greater chance for successful rehabilitation.
APPLICATION
Upon completion of the amputation, the surgeon applies a dressing of choice. It is important to note that the thickness of the dressing must be maintained throughout the process. Typically, the dressing does not extend proximal to the knee. Figures 1 and 2 show the items needed in preparation for casting.
1. Two spandex socks are applied over the dressing. 2. A gel pad is placed over the patella and extends proximal to the patella by 1 inch. 3. A distal foam pad is applied, followed by a second gel pad that covers the suture line and distal, anterior aspect of the tibia. 4. A third spandex sock is applied. 5. Fiberglass casting tape (5-inch width) is applied to the distal aspect of the limb extending proximal to the knee joint. 6. A prosthetic attachment plate is wrapped into the cast and set in proper alignment. 7. The cast is then extended proximally to 2-4 inches below the perineum. As the cast sets, pressure is applied with the flat of the hand on the medial and lateral sides of the thigh just proximal to the knee to assist with suspension and rotation control. No pressure is applied or cast shaping done distal to the knee to insure total contact pressure. Typically, on postoperative day 1, the cast is bivalved and Velcro straps are applied.
1. Cut lines are marked along with placement of strap anchors. The anterior cut line should be approximately 2 inches proximal to the prosthetic attachment plate. This allows for easy removal and reapplication of the cast. A strap anchor is placed on the posterior lateral shell just proximal to the anterior distal cut line. A second strap anchor is placed on the anterior shell just proximal and lateral to the patella. The third strap anchor is placed most proximal on the anterior shell. (Figure 3 ) 2. The cast is moistened with water. Water helps the second layer of casting tape adhere to the first. The strap anchors are wrapped into the cast with a single layer of casting tape. 3. As the cast sets, attachment points on the anchors for the straps are exposed using a knife. 4. The cast is bivalved along the cut lines. The cast is separated and the outer spandex sock is cut. (Figure 4 ) 5. A window relief is cut out for the patella. The gel pad is modified to fit in the cast superior to the patella and adhered to the cast using double-sided tape. Proximal to the patella can be an area of high pressure ( Figure 5 ). 6. The gel pad covering the suture line and distal tibia is cut along the bivalve cut line and adhered to the inside of the cast using double-sided tape ( Figure 5 ). 7. The distal foam pad is cut accordingly along the bivalve cut line (medial and lateral only; anterior is not cut). 8. Velcro straps are mounted to the base plates and fastened ( Figure 6 ). 
POSTOPERATIVE REGIMEN
A physical therapy evaluation is ordered and rehabilitation goals are set. Usually, standing and transfers are the initial goals, followed by hopping with a walker. If the patient is able to hop with the use of a walker or parallel bars, then the use of the pylon and prosthetic foot can be considered. The pylon and foot are attached, and 20 -40 pounds of weight bearing is permitted. Zettl 7 recommends 20 pounds of weight bearing and states that full weight bearing or weight bearing to tolerance can be counter-productive. A 20-pound weightbearing limit has been found to be difficult to maintain during walking; therefore, the weight-bearing limit of 40 pounds has been permitted with good results. Typically, a scale is placed under the prosthetic foot and the patient is allowed to shift weight onto the IPOP and receive visual feedback as to when the weight bearing limit is achieved. The patient is then instructed to raise the contralateral limb while still maintaining the 20 -40 pounds of weight bearing. When these goals are achieved, walking can begin (Figure 7 ), Instruction on stairs and ramps follows. The pylon and foot are removed at the end of the physical therapy session. Once all goals are met, the amputee may use the pylon and foot for all activities of daily living. The patient is instructed on the application and removal of the pylon and foot, which can be removed for sleeping or for activities such as getting into a vehicle. If the pylon and foot are worn during sitting for long periods, it is recommended that a footrest be used for support.
Strengthening and range-of-motion exercises may be performed by removing the IPOP cast for short periods ( Figure  8 ). The residual limb may have a tendency to swell when out of the cast and therefore should not be left out of the cast for more than 5-10 minutes. These exercises usually begin after the first wound inspection.
Postoperative management of the amputee should include measures to prevent falls. Barr et al. 8 found that patients who have a primary diagnosis of lower limb amputation were five times more likely to fall than those who had a different primary diagnosis. A fall for the amputee can result in wound separation, often needing revision surgery. The IPOP provides a padded protective environment for wound healing. With the pylon and foot in place, the amputee functions with a more stable, bipedal gait.
For the surgeon to inspect the wound, the prosthetist does not have to be present. The surgeon simply unfastens the Velcro straps and removes the anterior shell of the cast. Instructing the patient to raise the extremity off of the bed by flexing at the hip, the posterior half of the cast can be removed. The Spandex cast socks are removed followed by the dressing. Make note that when reapplying the IPOP cast, the thickness of the gauze dressing must be maintained. The tendency is to apply a lighter dressing, which is counter-productive to maintaining distal compression. The fit of the IPOP cast must be continually monitored. By approximately postoperative day 7, the residual limb may experience a loss of edema and the IPOP cast becomes loose. An additional Spandex cast sock is applied to improve the fit of the cast and promote further shrinkage of the residual limb. Cast socks continue to be added throughout the time the cast is in place. A sock covering only the distal end of the limb is often used when distal shrinkage is not consistent with the thigh.
On the average, sutures are removed 21-28 days postoperatively. After suture removal, a total contact below-theknee prosthesis is fabricated to allow full weight bearing. If possible, the IPOP continues to be used until the total contact below the knee prosthesis is fitted, thereby maintaining function and protection.
CONCLUSION
For the past 7 years, the removable IPOP has proven to be an effective adaptation to the original IPOP concept. The initial goal of the design was to meet the needs of the surgeon, which was to allow for easy wound inspection. The design later proved to be beneficial in the area of physical therapy to allow for strengthening and range of motion. In addition, the prosthetist is aided by the ability to adjust for residual limb volume loss and assist in limb shaping. All lead to a more cohesive clinical team approach with a better understanding of the challenges of postoperative management.
